Propanidid was administered intravenously in a single dose at a standard speed to patients undergoing brief dental extractions. Four groups of twenty females received respectively 5, 7, 9 and 11 mg/kg of propanidid and three groups of twenty male patients received a dose of 7, 9 or 11 mg/kg. The time from commencing injection to complete awakening and to full recovery were measured in each patient. It was found that each increase in dosage produced a significant increase in the mean duration of sleep but not in time of full recovery. There was, however, a progressive lengthening of recovery rime and a significant difference between recovery following the smallest and largest doses. It was also found that the same dose in mg/kg had a shorter duration of action in males than in females. Finally, comparison of the results for patients aged over 40 years with those in patients under 30 years showed that each dosage produced a longer action in the older age group.
Numerous workers have now reported the brief duration of action of propanidid in clinical practice (Dundee and Clarke, 1964; Howells et al., 1964; Swerdlow, 1965; Clark and Swerdlow, 1966) . The present trial was undertaken to assess the relationship between dosage and duration of effect with propanidid in man.
METHOD
Four dosages of propanidid (5,7,9 and 11 mg/kg) were compared with regard to resulting duration of sleep and of time to complete recovery from anaesthesia.
The study was carried out in patients undergoing dental extractions as out-patients. Each patient was weighed on entering the surgery. The patient was given a measured dose of propanidid into a vein on the back of the hand, a stopwatch being started at the moment of commencing injection (time 0). The injection was completed in 25-30 seconds and extraction(s) then commenced. If the patient moved in response to the stimulation of surgery the case was excluded from the trial and for this reason only "easy" extractions were attempted. Extractions started at 0+30 to 0+40 seconds and the duration of extractions ranged from 5 seconds to 1 minute 5 seconds. The average duration of extractions was similar in each of the dosage groups; the number of teeth extracted ranged from 1 to 9 and averaged 3.
A note was made of the time (to the nearest 5 seconds) at which the patient was fully awake and orientated (i.e., in reply to the question "Where are you?" he realized where he was and why) as judged by the anaesthetist (M.S.). If weeping or other emotional disturbance occurred at the time of awakening, so that the exact waking time could not be discerned, the case was excluded from the series. A record was also made of the time (to the nearest minute) at which the patient was judged fit to go home. This was assessed on the basis of cessation of nausea, muzziness, dizziness, etc, and ability to stand, turn round and walk steadily. This assessment was made by the nursing sister who did not know what dosage the patient had been given. None of the patients received any premedication and none of the patients included in the trial received any supplementary anaesthetic.
The four dosages of propanidid were compared in adult men and women. However, it was found that 5 mg/kg propanidid rarely provided sufficient anaesthesia for even one extraction in men, so that a male 5 mg/kg group was not obtained. The allocation of patients to each of the four dosages was random.
RESULTS
A total of 140 results are here presented and analyzed. These comprise 20 patients for each dose group, both in males and females. Table II shows the mean time from commencing injection of propanidid to recovery of consciousness with each dosage; the standard errors of the corresponding mean values are also given. It will be seen from the table that each increase in dosage produced a significant (i.e., P<0.05) increase in sleeping time, except in the 7 mg/kg: 9 mg/kg comparison in men where the level of significance is 10 per cent. The t test was used in analyzing the data. Table III shows the averages of time from commencing injection of propanidid to time of leaving the recovery room. It will be seen that each increase in dosage produces the general pattern of linear increase in recovery time. Although the differences between neighbouring pairs do not show up as being significant, due to the large variation of individual results, comparison of the 5 mg/kg results with those of 11 mg/kg showed a highly significant difference (P<0.001). It will be seen from tables II and HI that at any particular dosage level the male results for both "waking time" and "full recovery time" are always shorter than the corresponding female averages. This is shown graphically in figures 1 and 2. So far as the time of awakening is concerned, statistical comparison of the male/female differences shows that none of the comparisons is significant although each set of values appears to be increasing in an approximately linear way. The comparison of the mean values in the two sexes for 7 mg/kg gives a level of P=0.6, at 9 mg/kg P= 0.25, and at 11 mg/kg P=0.20. However, when the "time to full recovery" figures for the two sexes are compared the male values are found to be well below the female values at each dosage level and each of the male versus female differences is significant at the 5 per cent level.
Influence of age.
In attempting to compare the influence of age on duration of anaesthesia and recovery with the various dosages of propanidid it was found that the 140 patients reported above included insufficient patients in older age groups for a statistical analysis. Further experiments were therefore carried out in patients aged 40 and over, under identical conditions to those described above, until the number of patients over 40 in each dosage group was 10. The results in these older patients were then compared statistically with those in the patients aged under 30 (already obtained) according to dosage group.
The variability of results for die older patients (i.e., those over 40) was sometimes significantly greater than for younger patients (Le., those under 30) particularly at the lower dosage levels, thus invalidating the t test. In all such cases, the more appropriate Aspin-Welch test was employed. Table IV gives an analysis of the average age and weight of the two groups being compared.
It will be seen from table V that the time to awakening for any dose group was consistently longer in patients over 40 than in those under 30. The differences are significant at each dosage level for both male and female groups with the single exception of the male patients who were given 7 mg/frg An analysis of the time to full recovery is given in table VI. Table VI shows that the average time to full recovery in each dosage group was consistently greater in patients over 40 than in those under 30. With the exception of the 11 mg/kg female group the difference was not significant, for in each instance the increase in mean time is small in relation to the variability of the individual results. However, the number of patients in each dose group was relatively small (10 per dosage group in the patients aged over 40 and an average of 14 per group in those aged under 30).
DISCUSSION
The investigation of the duration of effects of anaesthetic drugs in man poses a number of problems. The duration of effect of different doses of a drug should ideally be investigated in the undisturbed subject. The number of subjects required for this sort of study, however, renders the use of volunteers impracticable and the trial therefore had to be carried out in patients receiving the anaesthetic for some surgical procedure. Because of the brief period of analgesia with pro- panidid this investigation could only be carried out when the drug was being given to a large number of patients for a brief procedure; "easy" dental extractions were as near to this objective as could be achieved.
In the measurement of end-points the moment at which the patient realized where he was and why was reasonably clear-cut, but it must be conceded that the time at which he was considered fit to go home was less amenable to precise judgement and could not be "measured" nearer than a few minutes despite frequent testing; this assessment was always made by the same assistant. Vickers (1965) considers that clinical judgement alone of when a patient is fit to go home may be very faulty.
The results of the present study show that increases in the dosage of propanidid produce signi-ficant increases in sleeping time and some delay in full recovery. Dundee (1962) found with the related drug G.29.505 that there was a similar linear relationship between dosage and sleeping time. It is also apparent that in the dose range studied here a shorter period of anaesthesia is achieved in men than in women. Dundee (1965) reported that with thiopentone also adult males require larger doses of thiopentone than females of a comparable age and weight.
Finally, it has been found that any particular dose will produce a longer period of anaesthesia in patients aged over 40 than in adults aged under 30. We have found elsewhere (Clark and Swerdlow, 1966 ) that in patients aged over 60 even longer periods of anaesthesia are produced by these same dosages.
